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© Emitter coupled logic latch circuit 



© An ECL latch circuit comprises a data input part 
(51, 71, 82, 91) and a latch part (52, 72, 83, 92). The 
data input part includes input transistors (TR11, 
TR12) coupled in parallel and having bases for re- 
spectively receiving an input data and a clock signal, 
and an output transistor (TR13) applied with a refer- 
ence voltage. The data input part samples the input 
data by the clock signal and outputs a level shifted 
data signal from a collector of the output transistor. 
The latch part includes a transistor (TR14) which has 
a base for receiving the same clock signal, an emit- 
ter coupled transistor pair (TR15, TR16) having 
bases respectively applied with the reference signal 
and an output signal of the ECL latch circuit, and a 
^transistor (TR17) having a base coupled to the coi- 
^ lector of the output transistor and an emitter coupled 
to the base of the latter (TR16) of the transistor pair. 
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EMITTER COUPLED LOGIC LATCH CIRCUIT 



BACKGROUND OF THE INVENTION 



The present Invention generally relates to emit- 
ter coupled logic (ECL) latch circuits, and more 
particularly to an ECL latch circuit (current switch- 
ing type) which is suited for use in a high-speed 
logic circuit of a computer or the like. Particularly, 
. the present invention relates to an ECL latch circuit 
which requires only a single clock signal. 

FIG.1 shows an example of a conventional ECL 
latch circuit. In FIG.1 , the ECL latch circuit is made 
up of a data input part 1 and a latch part 2. The 
data input part 1 includes transistors TR1 through 
TR4, resistors R1 and R2 and a diode Di. The latch 
part 2 includes transistors TR5 through TR9 and 
resistors R3 through R5. V EE denotes a power 
source voltage for the current switch, Vrr denotes a 
power source voltage for the emitter follower end, 
V B b denotes a reference voltage, Vcs denotes a 
constant current control voltage, GND denotes the 
ground, D denotes an input data to the ECL latch 
circuit, Q denotes an output signal of the ECL latch 
circuit, CLK denotes a positive clock signal which 
is applied to a base of the transistor TR5 and CLK 
denotes a negative clock signal which is applied to 
a base of the transistor TR1 . 

A description will be given of an operation of 
the ECL latch circuit shown in FIG.1 by referring to 
FIGS.2(A) through 2(D). The ECL latch circuit sam- 
ples the input data D shown in FIG. 2 (A) when the 
negative clock signal CEPTshown in FIG.2(B) is "0 n 
and holds the sampled value when the negative 
clock signal CLK is "1". When the negative clock 
signal CLK applied to the transistor TR1 of the data 
input part 1 is "0", the transistor TR3 turns ON 
when the input data D is "0 n . In this state, a low- 
level collector voltage of the transistor TR3 is ap- 
plied to a base of the transistor TR9 of the latch 
part 2. Thus, the level of the output signal Q of the 
transistor TR9 shown in FIG.2(D) becomes low and 
the transistor TR6 turns OFF. The positive clock 
signal CLK shown in FIG.2(C) is "1 " in this state, 
and hence the transistor TR5 turns ON and the 
transistor TR7 turns OFF. When the positive clock 
signal CLK next changes to "0", the transistors 
TR5 and TR6 turn OFF, the transistor TR7 turns 
ON and this state is maintained. 

On the other hand, when the negative clock 
signal CLK applied to the transistor TR1 is "0" and 
the input data D is "1 the transistor TR2 turns ON 
and the transistor TR3 turns OFF. In addition, the 
transistor TR5 is ON because the positive clock 
signal CLK is "1" in this state, and the transistor 
TR7 turns OFF. As a result, the output signal Q of 
the transistor TR9 has a high level and the transis- 



tor TR6 is ON. Even when the positive clock signal 
CLK next changes to "0", the transistor TR7 is 
maintained in the OFF state because the transistor 
TR6 is ON. 

5 FIG.3 shows a bipolar clock driver which is 

used to generate the positive and negative clock 
signals CLK and CLK which are applied to the ECL 
latch circuit shown in FIG.1. 

However, according to the conventional ECL 

io latch circuit, there is a problem in that it is neces- 
sary to independently apply the negative clock 
signal CLK to the data input part 1 and the positive 
clock signal CLK to the latch part 2. For this 
reason, it is necessary to use the bipolar clock 

75 driver shown in FIG.3 to generate the required 
positive and negative clock signals CLK and CLK . 
Furthermore, a difference is introduced between 
delay times of the positive and negative clock 
signals CLK and CLK caused by differences in the 

20 lengths of interconnections and capacitances of the 
interconnections and there is a problem in that this 
difference in the delay times causes an unstable 
operation of the ECL latch circuit. 

On the other hand, there are scan-in/scan-out 

25 type ECL latch circuits which are used for testing 
logic and control circuits of an integrated circuit. 
Such a scan-in/scan-out type ECL latch circuit is 
assembled within an ECL large scale integrated 
(LSI) circuit, and a value is written in a scan-in 

'30 mode and a value is read out in a scan-out mode 
by designating an address. 

FIG.4 shows an example of a conventional 
scan-in/scan-out type ECL latch circuit An LSI cir- 
cuit 11 comprises scan-in/scan-out type ECL latch 

35 circuits 12, 13 and 14. A test value is written into 
each of the latch circuits 12, 13 and 14 via a 
common scan-in signal line 1 5. A value is read out 
from one of the latch circuits 12, 13 and 14 via a 
common scan-out signal line 16. An address for 

40 selecting one of the latch circuits 12, 13 and 14 to 
which the scan-in is to be made or from which the 
scan-out is to be made is supplied to the latch 
circuits 12, 13 and 14 via an address line 17. 

While the LSI circuit 1 1 is operating, the values 

45 in the latch circuits 12, 13 and 14 successively 
change based on the original control or logic func- 
tion thereof. Mutually different addresses are as- 
signed to the latch circuits 12, 13 and 14. When a 
scan address is input from the address line 1 7, one 

so of the latch circuits 12, 13 and 14 which is as- 
signed the same scan address is selected and a 
value is read out from this one latch circuit and 
supplied to the scan-out signal line 16. On the 
other hand, when a test value is input from the 
scan-in signal line 15, the test value is written into 
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one of the latch circuits 12, 13 and 14 which is 
selected by the address input from the address line 
17. Hence, it is possible to operate the LSI circuit 
1 1 from an arbitrary control or logic state. 

FIG.5 shows a circuit diagram of the scan- 
in/scan-out type ECL latch circuit shown in FIG.4. 
The circuit part shown in FIG.5 comprises a latch 
circuit 18, 3-input NOR gates 19 and 20, and 
decoders 21 and 22. Lower significant bits AO 
through A2 of a 6-bit address signal are applied to 
the decoder 21 while higher significant bits A3 
through A5 of the 6-bit address signal are applied 
to the decoder 22. A 2-bit latch selection s ignal is 
applied to the NOR gate 19, Where a bit EUTof 
the latch selection signal is obtained from the de- 
coder 21 and a bit AD2 of the latch selection signal 
is obtained from the decoder 22. The NOR gate 19 
is also supplied with a scan-in signal ST. An output 
signal of the NOR gate 19 is applied to a set 
terminal S of the latch circuit 18. A reset signal 
RESET is applied to a reset terminal R of the latch 
circuit 18. A Q-output signal of the latch circuit 18 
is supplied to the NOR gate 20 wh ich is also 
supplied with the bits SCTTand ED2~of the latch 
selection signal. 

The decoders 21 and 22 respectively convert 
three bits of the address signalinto one of eight 
possible output signals. A latch selection signal for 
selecting each of the latch circuits is generated by 
mutually different combinations of the output sig- 
nals obtained from the decoders 21 and 22. Sixty- 
four kinds of latch selection signals can be gen- 
erated from the 6-bit address signal, and it is thus 
possible to scan up to sixty-four latch circuits. 

When the bits AEFTand AD2~of the latch selec- 
tion signal are both "0" in FIG.5, the NOR gates 19 
and 20 open and invert the respective signals ST 
and Q. Hence, a signal SI is output from the NOR 
gate 19 and a signal W\s output from the NOR 
gate 20. The signal SI is applied to the set terminal 
S of the latch circuit 18 and sets the value in the 
latch circuit 18 to a predetermined value. Before 
such a signal SI is applied to the set terminal S of 
the latch circuit 18, all of the latch circuits within 
the LSI circuit are initialized responsive to the reset 
signal RESET which is a positive polarity pulse so 
that the Q-outputs of the latch circuits become "0". 
The Q-output of the selected latch circuit 18 is 
output as a scan-out signal SO via the NOR gate 
20. 

But according to the conventional scan-in/scan- 
out type ECL latch circuit, two gates are required 
for each latch circuit because the scan-in signal ST 
and the scan-out signal SO are gate-controlled. For 
this reason, there is a problem in that the hardware 
and cost of the LSI circuit increases considerably 
with the increase in the number of scan-in/scan-out 
latch circuits provided within the LSI circuit. 



On the other hand, there are ECL master-slave 
latch circuits constituted by ECL gates. However, 
when the ECL gates are used to constitute the ECL 
master-slave latch circuit, the required number of 

s gates becomes considerably large. As a result, 
there is a limit to the scaJe of the logic functions 
which may be realized within one LSI circuit. 

FIG.6 shows an example of a conventional 
master-slave ECL latch circuit The master-slave 

io ECL latch circuit is made up of a master latch 31 
and a slave latch 32. The master latch 31 includes 
an OR gate 33. an OR/NOR gate 34, a collector dot 
AND gate 35 and a NOR gate 36. The slave latch 
32 includes NOR gates 37 and 38. 

is All of the gates 33. 34, 36, 37 and 38 are 

normal ECL OR/NOR circuits. In addition, the col- 
lector dot AND gate 35 can be realized by coupling 
the collectors of transistors which constitute the 
. AND gate 35. 

20 In FIG.6, the input data D is supplied to the OR 

gate 33 of the master latch 31 together with the 
negative clock signal CLK . The negative clock 
signal UOCis also supplied to the NOR gate 36 of 
the master latch 31 and the NOR gate 37 of the 

25 slave latch 32. 

Hence, the master latch 31 enters and samples 
the value of the input data D when the negative 
clock signal CLK is "0", and the master latch 31 
holds the value "0 n when the negative clock signal 

30 rJOTchanges from "0" to "1". On the other hand, 
the slave latch 32 enters and samples the value of 
the £T"-output of the master latch 31 when the 
negative clock signal CLK is "1", and the slave 
latch 32 holds the data SLQ ( G~-output signal 

35 which is inverted by NOR gate 38) when the nega- 
tive clock signal CDTchanges from "1 " to "0". 

In other words, when the value of the negative 
clock signal CLK is M 0" and the value of the input 
data D changes from "0" to "1 the master latch 

40 31 enters and samples the value "1 " of the input 
data D via the AND gate 35, and the master latch 
31 holds the value "1" when the negative clock 
signal €UK~changes from "0" to "1". In this state, 
the CP-output of the master latch 31 output from 

45 the OR/NOR gate 34 has a value "0" and is sup- 
plied to the NOR gate 38 of the slave latch 32. The 
output signal SLQ of the slave latch 32 b ecome s 
w 1" (at this time the negative clock signal CLK is 
"1" and the input signals of the NOR gate 38 are 

so both "0") and when the negative clock signal CLK 
changes from "1 W to "0", this value "1" is held in 
the slave latch 32. The operation is similar when 
the value of the input data changes from "1 w to 
"0 W . 

55 FIG.7 shows another example of a conventional 

master-slave ECL latch circuit with the scan- 
in/scan-out function. The master-slave ECL latch 
circuit shown in FIG.7 is based on the master-slave 
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ECL latch circuit shown in FIG.6 and is added with 
the scan-in/scan-out function. In FIG.7, those parts 
which are substantially the same as those cor- 
responding parts in RG.6 are designated by the 
same reference numerals, and a description thereof 
will be omitted. 

In FIG.7, a scan-in/scan-out circuit 39 com- 
prises OR/NOR gates 40 and 42, OR gates 41 and 
44, and a collector dot AND gate 43 respectively 
using ECL. In this example, an output signal of the 
OR gate 44 is not used. 

Input data D1 and 02 are supplied to the OR 
gate 33 of the master latch 31, and the OR/NOR 
gate 34 can receive a set signal SET. The negative 
clock signal CLK and a clock enable signal CE are 
supplied in parallel to the master latch 31 and the 
slave latch 32. 

Latch selection signals AD1 and AD2 which are 
generated based on the latch address are supplied 
to the scan-in/scan-out circuit 39. When the latch 
selection signals AD1 and AD2 are both "O", the 
scan-in signal SI is "supplied to the master latch 31 
via the OR gate 41 and the state of the slave latch 
32 is read out from the AND gate 43 as a scan-out 
signal SOUT . 

Next, a description will be given of a case 
where an LSI circuit having such a master-slave 
ECL latch circuit with the scan-in/scan-out function 
is tested. For example, a set signal SET having a 
value "1" is supplied to each of the master-slave 
ECL latch circuits within the LSI circuit to set the 
value n 1 w in all of the master-slave ECL latch 
circuits. Then, an address of the master-slave ECL 
latch circuit to be selected is designated and the 
value of the scan-in signal SI is set to "1 " so as to 
invert the value in the selected master-slave ECL 
latch circuit to "0". Thereafter, the address of the 
selected master-slave ECL latch circuit is desig- 
nated so as to read out the state of the selected 
master-slave ECL latch circuit as the scan-out sig- 
nal SOUT. The result of the test is diagnosed 
based on the scan-out signal SOUT . 

But according to the conventional master-slave 
ECL latch circuit using ECL and the master-slave 
ECL latch circuit using ECL and having the scan- 
in/scan-out function, a large number of ECL gates 
are required and there is a problem in that the 
scale of the circuit becomes large in order to 
realize a desired logic function. As a result, in a 
master slice LSI, the logic functions which may be 
realized by a predetermined number of gates be- 
come limited. This means that the utilization effi- 
ciency of the master slice LSI becomes poor and 
the cost of the LSI circuit increases thereby. 



SUMMARY OF THE INVENTION 



Accordingly, it is a general object of the 
present invention to provide a novel and useful 
ECL latch circuit in which the problems described 
above are eliminated. 

5 Another and more specific object of the 

present invention is to provide an ECL latch circuit 
comprising a first power source for supplying a first 
power source voltage, a second power source for 
supplying a second power source voltage, a third 

io power source for supplying a third power source 
voltage, a data input , part comprising first, second 
and third transistors having collectors coupled to 
the first power source and emitters coupled in 
common at a first node, and a first constant current 

75 source coupled between the first node and the 
second power source, the first, second and third 
transistors having bases respectively supplied with 
a clock signal, an input data and a reference volt- 
age, and a latch part comprising a fourth transistor 

20 having a collector coupled to the collector of the 
third transistor at a second node and a base sup- 
plied with the clock signal, fifth and sixth transistors 
having collectors coupled in common to the first 
power source and emitters coupled in common to 

25 an emitter of the fourth transistor at a third node, a 
second constant current source coupled between 
the third node and the second power source, and a 
seventh transistor having a base coupled to the 
second node and a collector and an emitter re- 

30 spectively coupled to the first and third power 
sources, the fifth transistor having a base supplied 
with the reference voltage, the sixth transistor hav- 
ing a base connected to the emitter of the seventh 
transistor at a fourth node from which an output 

35 signal of the ECL latch circuit is obtained. Accord- 
ing to the ECL latch circuit of the present invention, 
it is only necessary to use a single clock signal. 
Hence, the required interconnections are simple 
and the operation of the ECL latch circuit is stable 

40 compared to the conventional ECL latch circuit. 

Still another object of the present invention is 
to provide an ECL latch circuit of the type de- 
scribed above wherein the data input part further 
comprises an eighth transistor having a collector 

45 coupled to the second node, an emitter coupled to 
the first node and a base for receiving a reset 
signal, and the latch part further comprises a ninth 
transistor having a collector coupled to the collec- 
tors of the fifth and sixth transistors, an emitter 

50 coupled to the third node and a base for receiving 
a set signal. According to the ECL latch circuit of 
the present invention, it is possible to realize stable 
set and reset functions. 

A further object of the present invention is to 

55 provide an ECL latch circuit of the first type de- 
scribed above wherein the latch part further com- 
prises an eighth transistor having a collector coup- 
led to the collectors of the fifth and sixth transistors 
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at a fifth node, an emitter coupled to the third node 
and a base for receiving a set signal, and the ECL 
latch circuit further comprises a scan-in/scan-out 
circuit comprising a ninth and tenth transistors hav- 
ing collectors coupled to the first power source, 
bases respectively supplied with a scan-in signal 
and the reference voltage, and emitters coupled in 
common to a sixth node, one or a plurality of 
eleventh transistors having collectors coupled in 
common to the first power source via the fifth 
node, bases respectively supplied with a bit of a 
latch selection signal, and emitters coupled in com- 
mon to the sixth node, a third constant current 
source coupled between the sixth node and the 
second power source, and a twelfth transistor hav- 
ing a collector coupled to the first power source, a 
base coupled to the fifth node, and an emitter 
coupled to the third power source, an output scan- 
out signal of the scan-in/scan-out circuit being ob- 
tained from the emitter of the twelfth transistor. 
According to the ECL latch circuit of the present 
invention, the scan-in/scan-out circuit can be re- 
alized by a single ECL gate. 

Another object of the present invention is to 
provide an ECL latch circuit of the first type de- 
scribed above wherein the data input part further 
comprises an eighth transistor having a collector 
coupled to the second node, an emitter coupled to 
the first node and a base for receiving a reset 
signal, the latch part further comprises a ninth 
transistor having a collector coupled to the collec- 
tors of the fifth and sixth transistors, an emitter 
coupled to the third node and a base for receiving 
a set signal, a tenth transistor having a collector 
and an emitter respectively coupled to the first and 
third power sources and a base coupled to the 
collectors of the fifth and sixth transistors, an in- 
verted signal of the output signal of the ECL latch 
circuit being obtained from the emitter of the tenth 
transistor, the data input part and the latch part 
constituting a master latch, and the emitter coupled 
logic latch circuit further comprises a slave latch 
comprising eleventh and twelfth transistors having 
collectors coupled in common to the first power 
source, emitters coupled in common to a fifth 
node, and bases respectively supplied with the 
clock signal and a predetermined signal, thirteenth 
and fourteenth transistors having collectors coupled 
in common to the first power source, emitters 
coupled in common to the fifth node, and bases 
respectively supplied with the reference voltage 
and the inverted signal, a third constant current 
source coupled between the fifth node and the 
second power source, fifteenth and sixteenth tran- 
sistors having collectors coupled to the first power 
source, emitters coupled to the third power source, 
and bases respectively coupled to the collectors of 
the eleventh and twelfth transistors and the collec- 



tors of the thirteenth and fourteenth transistors, and 
a voltage divider coupled between the emitter of 
the sixteenth transistor and the third power source, 
complementary output signals of the slave latch 

5 being obtained from the emitters of the fifteenth 
and sixteenth transistors, the predetermined signal 
being obtained from the voltage divider. According 
to the ECL latch circuit of the present invention, it 
is possible to realize a master-slave latch circuit by 

70 three ECL gates. 

Other objects and further features of the 
present invention will be apparent from the follow- 
ing detailed description when read in conjunction 
with the accompanying drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.t is a circuit diagram showing an exam- 
20 pie of a conventional ECL latch circuit; 

FIGS.2(A) through 2(D) show signal 
waveforms for explaining an operation of the latch 
circuit shown in FIG.1; 

FIG.3 shows a bipolar clock driver which is 
25 used to generate positive and negative clock sig- 
nals applied to the latch circuit shown in FIG.1; 

FIG.4 is a block diagram showing an exam- 
ple of a conventional scan-in/scan-out type : ECL 
latch circuit; 

30 FIG.5 is a circuit diagram showing the scan- 

in/scan-out type ECL latch circuit shown in FIGf4; 

F1G.6 is a circuit diagram showing an exam- 
ple of a conventional master-slave ECL latch cir- 
cuit 

35 F1G.7 is a circuit diagram showing an exam- 

ple of a conventional master-slave ECL latch circuit 
with the scan-in/scan-out function; 

FIG.8 is a circuit diagram showing a^first 
embodiment of an ECL latch circuit according to 
40 the present invention; 

FIG.9 is a diagram for explaining signal lev- 
els used in the first embodiment; 

FIGS.10(A) through 10(C) show . signal 
waveforms for explaining an operation of the first 
45 embodiment; 

FIG.1 1 is a circuit diagram showing an LSI 
circuit applied with the first embodiment; 

FIG.1 2 is a circuit diagram showing a second 
embodiment of the ECL latch circuit according to 
so the present invention; 

FIG.1 3 is a diagram for explaining signal 
levels used in the second embodiment; 

F1GS.14(A) through 14(G) show signal 
waveforms for explaining an- operation of the sec- 
55 ond embodiment; 

FIG.1 5 is a circuit diagram showing an LSI 
circuit applied with the second embodiment; 

FIG.1 6 is a circuit diagram showing a modi- 
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fication of the second embodiment; 

RG.17 is a circuit diagram showing a third 
embodiment of the ECL latch circuit according to 
the present invention; 

FIG.18 is a diagram for explaining signal 
levels used in the third embodiment; 

FIGS. 19(A) through 19(F) show signal 
waveforms for explaining an operation of the third 
embodiment; 

FIG.20 is a circuit diagram showing a fourth 
embodiment of the ECL latch circuit according to 
the present invention; 

FIG.21 is a diagram for explaining signal 
levels used in the fourth embodiment; 

F1GS.22(A) through 22(1) show signal 
waveforms for explaining an operation of the fourth 
embodiment; and 

FIG.23 is a circuit diagram showing a modi- 
fication of the fourth embodiment. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A description will now be given of a first em- 
bodiment of an ECL latch circuit according to the 
present invention, by referring to FIG. 8. In FIG.8, 
the ECL latch circuit is made up of a data input 
part 51 and a latch part 52. The data input part 51 
comprises transistors TR11 through TR13, a resis- 
tor R1 1 , a diode Di, and a constant current source 
i. The latch part 52 comprises transistors TR14 
through TR17, resistors R12 and R13, and a con- 
stant current source i. V E e and Vrr denote power 
source voltages, V B b denotes a reference voltage, 
GND denotes the ground, D denotes an input data 
to the ECL latch circuit, Q denotes an output signal 
of the ECL latch circuit, CLK denotes a negative 
clock signal which is applied to bases of the tran- 
sistors TR11 and TR14. For example, Vee = -3.6 
V, Vtt = -2.0 V, and V BB 58 -1 .3 V. 

A pair of current switching paths is formed in 
the data input part 51 . A first current switching path 
is formed by the transistors TR11 and TR12 which 
are coupled in parallel. The transistor TR11 is 
supplied with the negative clock signal CLK and 
the transistor TR12 is supplied with the input data 
D. A second current switching path is formed by 
the transistor TR13 which is supplied with the refer- 
ence voltage V B8 . When at least one of the signals 
supplied to the transistors TR11 and TR12 of the 
first current switching path becomes "1 ", the tran- 
sistor (TR11 or TR12) supplied with the signal "1" 
turns ON and turns OFF the transistor TR13 of the 
second current switching path. A signal from a 
collector of the transistor TR13 is supplied to the 
latch part 52. 

A pair of current switching paths is formed in 
the latch part 52. A third current switching path is 



formed by the transistor TR14 which has a collec- 
tor coupled to a collector of the transistor TR13 
(collector dot). The transistor TR14 is also supplied 
with the negative clock signal CDT. A base of the 

5 transistor T17 which obtains both the Q-output sig- 
nal and a feedback signal is connected to the 
collector of the transistor TR14. A fourth current 
switching path is formed by a parallel connection of 
the transistors TR15 and TR16. the transistor 

70 TR15 is supplied with the reference voltage V BB 
and the transistor TR16 is supplied with the feed- 
back signal. 

The transistor TR17 constitutes an emitter fol- 
lower, and the Q-output signal is obtained from the 

is emitter of the transistor TR17. The Q-output signal 
is supplied to a base of the transistor TR16 as the 
feedback signal. 

As shown in FIG.9, the level of the Q-output 
signal is shifted from the level of the negative clock 

20 signal COT. In other words, a high level VOH' of 
the Q-output signal is higher than a high level VOH 
of the negative clock signal CLK . On the other 
hand, a low level VOL' of the Q-output signal is the 
same as a low level VOL of the signals CLK and D. 

25 For this reason, when the high level VOH' of the Q- 
output signal is applied to the base of the transistor 
TR16, the transistor TR16 is turned ON and the 
transistor TR14 is turned OFF because the high 
level VOH' of the Q-output signal is higher tha n the 

30 high level VOH of the negative clock signal CLK 
which is applied to the base of the transistor TR14. 
As a modification, the high and low levels of the 
input data D may respectively be set to VOH and 

vol'. 

35 Next, a description will be given of the opera- 

tion of the ECL latch circuit shown in FIG.8 by 
referring to FIGS.10(A) through 10(C). When the 
negative clock signal CLK shown in FIG. 10(B) is 
"0", the data input part 51 samples the input data 

40 D shown in FIG. 10(A) and the level of the sampled 
input data D is held in the latch part 52 when the 
negative clock signal UOTis "1 In other words, if 
the input data D is "0" when the negative clock 
signal UOTis "0", the transistors TR11 and TR12 

45 both turn OFF and the transistor TR13 turns ON. In 
this state, the transistor TR14 is OFF, and as a 
result, the Q-output signal shown in FIG.10(C) takes 
the low level VOL' and the transistor TR16 turns 
OFF and the transistor TR15 turns ON. When the 

so negative clock signal CLK changes to "1", the 
transistor TR11 turns ON, the transistor TR13 turns 
OFF. and the transistor TR14 turns ON. For this 
reason, the low level VOL of the Q-output signal, 
that is, the value "0", is held in the latch part 52. 

55 On the other hand, if the inp ut dat a D is "1 ,f 

when the negativa clock signal fJCKIs "0", the 
transistor TR11 turns OFF, the transistor TR12 
turns ON and the transistor TR13 turns OFF. In this 
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state, the transistor TR14 is OFF, and as a result, 
the Q-output signal shown in FIQ.10(C) takes the 
high level VOH.' and the transisto r TR1 6 turns ON. 
When the negative clock signal CLK changes to 
w 1 w . the transistor TR1 1 turns ON and the transistor 
TR13 is kept OFF. The high level VOH of the 
negative clock signal CLK is applied to the transis- 
tor TR14 but the high level VOH' of the Q-output 
signal applied to the transistor TR16 is dominant 
For this reason, the transistor TR16 is kept ON and 
the transistor TR14 is kept OFF. That is, the value 
"1 n is latched in the latch part 52. 

FIG.11 shows an LSI circuit applied with the 
first embodiment. In RG.11, those parts which are 
substantially the same as those corresponding 
parts in FIG.8 are designated by the same refer- 
ence numerals, and a description thereof will be 
omitted. In FIG.11, the LSI circuit comprises ECL 
latch circuits 61 , 62 and 63, a 3-input OR circuit 64, 
and a 3-input OR/NOR circuit 65. The ECL latch 
circuits 61 through 63 have identical circuit con- 
structions and only the circuit construction of the 
ECL latch circuit 61 is shown for the sake of 
convenience. The ECL latch circuits 61 through 63 
are basically the same as the first embodiment 
shown in FIG.8 except that the ECL latch circuits 
61 through 63 have set and reset functions and 
also generate a D~~-output signal which is an in- 
verted signal of the Q-output signal. 

A reset signal RESET, a set signal SET and 
the Q-output signal have levels identical to those of 
the Q-output signal shown in FIG.9. The high level 
VOH' of the signals RESET, SET and Q is higher 
than the high level VOH of the signals CLK and D. 
The reset signal RESET is "1" when the signals 
UOT~and SET respectively are "1" and "0" and 
makes the Q-output sign al "0". The set signal SET 
is "1 " when the signals COCand RESET respec- 
tively are "1" and "0 n and makes the Q-output 
signal "1 

A clock signal CLK1 supplied to the OR circuit 
64 is used to generate the negative clock signal 
COT. Enable signal EN1 and EN2 supplied to the 
OR circuit 64 are used for controlling the clock 
input. The OR circuit 64 supplies the negative 
clock signal CLK to the ECL latch circuits 61 
through 63 when the enable signals EN1 and EN2 
are both "0 H . 

Data D1, D2 and D3 supplied to the OR/NOR 
circuit 65 are used to generate the input data D. 
The OR/NOR circuit 65 carries out an OR operation 
D = D1 +02 + D3 and supplies the input data D to 
the ECL latch circuits 61 through 63. 

The OR circuit 64 and the OR/NOR circuit 65 
are non-level shift type circuits. The OR circuit 64 
and the OR/NOR circuit 65 respectively have a 
resistor Ro for introducing a level shift AV = Ro*i. 
In the case of the master slice LSI, the resistor Ro 



is provided as an element resistance together with 
a collector resistor RCS. 

On the other hand, the ECL latch circuits 61 
through 63 are level shift type circuits. The resis- 

5 tors Ro -and RCS are provided in only one of the 
two current switching paths in each of the data 
input part and the latch part of the ECL latch 
circuit. Hence, when making the ECL latch circuit in 
the master slice LSI, it is possible to use common 

10 resistors for the level shift type circuits and the 
non-level shift type circuits such as the OR and 
NOR circuits described above, and there is no 
need to provide special resistors having special 
resistances. 

75 When the negative clock signal COTis "1 " and 

the reset signal RESET is "I" in the ECL latch 
circuit 61, the transistors TR14 and TR21 turn ON 
simultaneously and a potential drop (Ro + RCS) - 2i 
tends to occur at a node C which connects collec- 

20 tors of the transistors TR14 and TR21. In this case, 
the collector potentials of the transistors TR14 and 
TR21 become lower than respective base poten- 
tials and a saturation phenomenon occurs in a 
forward direction of the base-collector of each of 

25 the transistors TR14 and TR21. The diode Di is 
provided to prevent an excessive potential drop at 
the node C. An extra transistor of the master slice 
LSI for making an emitter follower may be used for 
the diode Di. , 

30 In the signal waveforms shown in FIGS.10(A) 

through 10(C) described before, the negative clock 
signal rJOT"changes from "CT to "1" at a data 
holding- point where the value n 0 tt of the input data 
D is held. Accordingly, the state of a transistor 

as TR1 1 shown in FIG.1 1 changes from OFF to ON, 
the state of a transistor TR13 changes from ON to 
OFF, and the state of the transistor TR1 4 changes 
from OFF to ON. The operation of the transistors 
TR13 and TR14 become opposite with respect to 

40 the node C, but it is possible to hold the value n 0" 
of the input data D because the potential at the 
node C cannot respond instantaneously due to the 
stray capacitance of the transistors and intercon- 
nections connected to the node C. If necessary, it 

45 is possible to connect a capacitor to the node C or 
the emitter interconnection of the transistor TR21 
so as to make an appropriate timing adjustment In 
FIG.1 1 , a capacitor Cadd is such a capacitor con- 
nected to the emitter interconnection of the transis- 

50 tor TR21 . 

According to the first embodiment described 
heretofore, the ECL latch circuit only requires a 
single clock signal. For this reason, the construc- 
tion of the clock driver for- generating the clock 

55 signal becomes simple, and the interconnections 
related to the ECL latch circuit can be simplified 
compared to the conventional case where two 
clock signals are required. Moreover, the operation 
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of the ECL latch circuit is stable compared to the 
conventional ECL latch circuit 

Next, a description will be given of a second 
embodiment of the ECL latch circuit according to 
the present invention, by referring to FIG.12. In this 
embodiment, the ECL latch circuit has the scan- 
in/scan-out function. In FIG.12, those parts which 
are substantially the same as those corresponding 
parts in FIGS.8 and 1 1 are designated by the same 
reference numerals. FIG.13 is a diagram for ex- 
plaining the signal levels used in this embodiment 

In FIG.12, the ECL latch circuit comprises a 
data input part 71, a latch part 72, and a scan- 
in/scan-out part 73. A node 74 couples the collec- 
tors of the transistors (collector dot) in the data 
input part 71, the latch part 72 and the scan- 
in/scan-out part 73. A node 75 couples the collec- 
tors of the transistors (collector dot) in the latch 
part 72 and the scan-in/scan-out part 73. A diode 
D1 is connected between the node 75 and the 
ground GND, and a diode D2 is connected be- 
tween the node 74 and the ground GND. CI1, CI2 
and CI3 denote constant current sources. 

As shown in FIG.13, the high level VOH' of the 
signals SET, Q, ABl~, AD3~and SCTis higher than 
the high level VOH of the signals UCK", D and SI. 
However, the low level VOL of the signals SET. Q, 
AD1 , AD2 and SO is the same as the low level 
VOL of the signals CLK , D and SI. As a modifica- 
tion, the high level VOH of the input data D may be 
set the same as the high level VOH of the signals 
SET, Q, AfTT, AD2"and SET. 

In the data input part 71, the transistors TR11 
and TR12 which are coupled in parallel are respec- 
tively supplied with the signals CLK and D. The 
transistors TR11 and TR12 constitute a current 
switching path and subjects a logical sum of the 
signals CLK and D to a level shift and output the 
level shifted logical sum to the node 74. In other 
words, the high level (Q) of the signal at the node 
74 is higher than the high level VOH of the signals 
CLK and D because there is no potential drop 
caused by a resistor which is coupled between the 
ground and the two current switching paths in the 
case of the non-level shift type ECL latch circuit. 

In the latch part 72, the transistor TR14 which 
is supplied with the negative clock signal CLK 
constitutes a current switching path. The transistors 
TR15, TR22 and TR16 which are coupled in par- 
allel are respectively supplied with the signals V BB> 
SET and Q. The transistors TR15, TR22 and TR16 
constitute another current switching path. The col- 
lector of the transistor TR1 4 is coupled to the base 
of the transistor TR16 through a feedback circuit 
which is constituted by the transistor TR17. 

The scan-in/scan-out circuit 73 comprises tran- 
sistors TR29 through TR33, a resistor R14 and a 
constant current source CI3. In the scan-in/scan-out 



circuit 73, the transistor TR29 which is supplied 
with the scan-in signal SI constitutes a first current 
switching path. The transistors TR30 and TR31 are 
coupled in parallel and are respectively supplied 

5 with the signals AD1 and AD2 . The transistor 
TR32 is supplied with the reference voltage V BB 
and its emitter is coupled to the emitters of the 
transistors TR29 through TR31. The transistors 
TR30 and TR31 constitute a second current switch- 
to ing path, and the transistor TR32 constitutes a third 
current switching path. Collectors of the transistors 
TR30 and TR31 are coupled to the node 75, and a 
collector of the transistor TR32 is coupled to the 
ground GND. The transistor TR33 which constitutes 

rs an emitter follower has a base which is coupled to 
the node 75, and the scan-out signal SO is output 
from the transistor TR33. 

A description will now be given of the operation 
of the ECL latch circuit shown in FIG.12 by refer- 

20 ring to signal waveforms shown in F1GS.14(A) 
through 14(G). When carrying out a normal latch 
operation in which no scan-in/scan-out operation is 
made, the scan-in signal SI shown in FIG.14(E) is 
"0" and the bits AEFTand AB2~( AtTT+ ADS") of 

25 the latch selection signal shown in FIG. 14(F) are 
both "1". Hence, the transistor TR29 is OFF and 
the transistors TR30 and TR31 are ON and the 
transistor TR32 is OFF. In addition, the set signal 
SET shown in F1G.14(D) is "0". 

30 When the input data D shown in FIG. 14(A) 

having a value "1" is supplied to the data input 
part 71 and the negative clock signal CLK shown in 
F1G.14(B) is supplied to the data input part 71 and 
the latch part 72. a level shifted output is obtained 

35 at the node 74 when the negative clock signal CLK 
is "0". But the transistor TR14 is ON when the 
negative clock signal CLK is "1", and the level at 
the node 74 is maintained low even when the input 
data D is "I". For this reason, the value "1" is not 

40 latched in the latch part 72 while the negative clock 
signal CLK is "1", and the value in the latch part 72 
becomes "1" when the negative clock signal CLK 
becomes "0" and the transistor TR14 turns OFF. 
That is, the Q-output signal shown in FIG.14(C) 

45 becomes "1". This value "I" in the latch part 72 
continues while the input data D is "1", and a 
positive feedback loop is formed in which the Q- 
output signal is "1", the transistor TR16 is ON and 
the transistor TR1 4 is OFF. 

so When the negative clock signal CLK changes 

to "1" in this state, the transistor TR13 remains 
OFF and the input to the transistor TR14 becomes 
"1 However, since the level of the Q-output signal 
having the value "1" is higher than the level of the 

55 negative clock signal CLK having the value "1 the 
transistor TR16 is maintained ON and the transistor 
TR14 is maintained OFF. Thus, the latch part 72 
latches the value "1 w . 
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If the negative clock signal CLK becomes "0" 
when the input data D is w 0", the transistor TR13 
turns ON and the level at the node 74 becomes 
low. Thus, the transistor TR16 turns OFF but the 
transistor TR15 turns ON instead. The transistor 
TR14 turns OFF, but the level at the node 74 is 
maintained low because the transistor TR13 is ON. 
Next, when the negative clock signal CLK changes 
to "1 n , the transistors TR11 and TR14 turn ON, the 
transistors TR13, TR15, TR22 and TR16 turn OFF. 
Hence, the value "O" is latched in the latch part 72. 

On the other hand, when the set signal SET is 
"1", the transistor TR14 turns OFF and the latch 
part 72 is forcibly changed to the state in which the 
value n 1" is latched because the level of the set 
signal SET having the value w 1 " is higher than the 
level of the negative clock signal CLK having the 
value "1". 

Next, when the bits AtTTand ADlTof the latch 
selection signal are both W (T and the ECL latch 
circuit "is selected, the transistors TR3Q and TR31 
of the scan-in/scan-out circuit 23 turn OFF. In this 
state, the switching state of the transistors TR29 
and TR30 is determined solely by the scan-in 
signal SI. When the scan-in signal SI applied to the 
transistor TR29 is "1 W , the transistor TR29 turns 
ON and a low-level signal is supplied to the latch 
part 72 via the node 74. Hence, a value "O" is 
written into the latch part 72 of trie ECL latch 
circuit. 

The scan-in operation is used together with the 
set operation. First, the set signal SET (positive 
polarity pulse) is applied to all of the ECL latch 
circuits within the LSI circuit before making the 
scan-in operation. As a result, the value "1 W (that 
is, Q = "1 W ) is set in ail of the ECL latch circuits 
within the LSI circuit. Thereafter, only the desired 
ECL latch circuits are successively selected and 
the value "O" which is opposite to the set value "1 w 
is written into the selected ECL latch circuits by 
applying the scan-in signal SI. 

The base of the transistor TR33 constituting 
the emitter follower is coupled to the node 75, and 
the fy-output signal of the latch part 72 is output 
as the scan-out signal SO shown in FIG. 14(G). The 
latch part 72 constitutes the feedback loop by the 
Q-output signal. The CP-output signal is normally 
"0" when the ECL latch circuit is not selected by 
the bits ADT~and AEETof the latch selection signal, 
but this CP-output signal does not cause undesira- 
ble effects on the latch operation. In addition, the 
level of the bits 7E5T"and ftD2"having the value w 1 " 
is higher than the level of the scan-in signal SI 
having the value T, and thus, no scan-in opera- 
tion is made responsive to the scan-in signal SI 
when one or both of the bits AEFPand £D2~are n ^ " 
indicating the non-selected state. 

According to this embodiment the scan-in and 



scan-out of the latch part 72 can be made by use 
of a single ECL gate, and the data can be written 
into the latch part 72 in response to a single clock 
signal CLK . As a result, the hardware structure is 

5 simple and it is possible to improve the density of 
the gates within the LSI circuit and also reduce the 
cost of the LSI circuit. 

F1G.15 shows an LSI circuit applied with the 
second embodiment. In FIG.15, an LSI circuit 76 

io has a certain logic function and comprises scan- 
in/scan-out type ECL latch circuits 77, 78 and 79, 
an AND gate 80, and an OR gate 81. The latch 
circuits 77 through 79 are basically the same as 
the second embodiment shown in FIG.12. Scan 

75 addresses Adrs of the latch circuits 77, 78 and 79 
respectively are "1", n 2 n and "3". When the latch 
circuit is selected by the scan address Adrs, the 
bits AD1 and AD2 of the corresponding latch selecj 
tion signal are both "CP. In FIG.15, CLK and CLK 

20 denote clock signals. 

The LSI iircuit is tested by a combination of 
basic operationV (i) through (4) described here- 
under. 

(1) Set (or Reset) Operation: 

25 All of the ECL latch circuits within the LSI circuit is 
set (or reset). 

(2) Scan-In Operation: 

With respect to the ECL latch circuits which are set 
(or reset) by the operation (1), a scan-in .is made 
30 by selecting only the ECL latch circuit whose value 
is to be inverted by designating the address there- 
of. 

(3) Clock Input Operation: 

A clock signal is applied if necessary. 
35 (4) Scan-Out Operation: 

The value set (written) In the ECL latch circuit is 
read out by designating the address thereof. 

Next, a description will be given of an example 
of the procedure when testing the AND gate 80 
40 within the LSI circuit 76 shown in FIG.15. 
[1] Set operation (1). 

[2] Clock input operation (3) (enter the value 
of C output from the AND gate 80 into the ECL 
latch circuit 79). 
45 [3] Scan-out operation (4) from the address 

Adrs = "3 B (AND gate test for A = 1, B = 1 and C = 1, 
where B and C are inputs to the AND gate 80). 

[4] Set operation (1 ). 

[5] Scan-in operation (2) to the address 
50 Adrs = "1" (A = 0). 

[6] Scan-in operation (2) to the address 
Adrs = "2" (B = 0).. 

[7] Clock input operation (3). 
[8] Scan-out operation (4) from the address 
55 Adrs = "3" (AND gate test for A-0. 8 = 0 and 
C = 0). 

Therefore, it is possible to test an arbitrary 
function within the LSI circuit 
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FIG.16 shows a modification of the second 
embodiment In FIG.16, those parts which are sub- 
stantially the same as those corresponding parts in 
FIG. 12 are designated by the same reference nu- 
merals, and a description thereof will be omitted. 
According to this modification, the scan-in/scan-out 
circuit 73 operates in response to an inverted scan- 
in signal STwhich is an inverted signal of the scan- 
in signal SI used in the second embodiment shown 
in F1G.12. In this modification, the collector of the 
transistor TR29 is coupled to the ground GND 
instead of being coupled to the node 74, and the 
collector of the transistor TR32 is coupled to the 
node 74 instead of being coupled to the ground 
GND. The remaining parts of the ECL latch circuit 
shown in FIG.16 are the same as the second 
embodiment. 

Next, a description will be given of a third 
embodiment of the ECL latch circuit according to 
the present invention by referring to FIG.17. In this 
embodiment, the ECL latch circuit is a master-slave 
latch circuit In FIG.17, those parts which are sub- 
stantially the same as those corresponding parts in 
FIGS.8 and 11 are designated by the same refer- 
ence numerals. 

In FIG.17, the ECL latch circuit is made up of a 
master latch 80 and a slave latch 81. The master 
latch 80 comprises ECL gates 82 and 83, and the 
slave latch 81 comprises an ECL gate 84. A node 

85 connects the ECL gates 82 and 83, and a node 

86 connects the ECL gates 83 and 84. The ECL 
gate 82 constitutes a data input part for sampling 
the input data D, and the ECL gates 83 and 84 
constitute a latch part for holding the input data. 
The slave latch 81 comprises transistors TR31 
through TR35, resistors R23 through R26, and a 
constant current source i. SLQ and SLQ denote 
output signals of the slave latch 81, and SLQ' 
denotes a feedback signal. 

The ECL gates 82, 83 and 84 respectively are 
level shift type ECL gates and output signals hav- 
ing a level which is shifted towards a higher level 
than a high level of the negative clock signal CLK . 
This level shift is achieved by the collector load 
resistors R11, R12, R23 and R24 coupled to the 
output stage transistors of the respective ECL 
gates. 

In the ECL gate 82, a current switching path is 
formed by the transistors TR11 and TR12 which 
are coupled in parallel and are respectively sup- 
plied with the signals CLK and D. Another current 
switching path is formed by the transistors TR13 
and TR21 which are coupled in parallel and are 
respectively supplied with the signals Vbb and RE- 
SET. The collectors of the transistors TR13 and 
TR21 become a signal output part to the node 85. 

In the ECL gate 83, a current switching path is 
formed by the transistor TR14 which is supplied 



with the negative clock signal CLK . The collector 
of the transistor TR14 is coupled to the collectors 
of the transistors TR13 and TR21 (collector dot) of 
the ECL gate 82 via the node 85. Another current 
5 switching path is formed by the transistors TR15, 
TR22 and TR16 which are coupled in parallel and 
are respectively supplied with the signals V S b. SET 
and Q. The Q-output signal which is applied to the 
transistor TR16 is obtained from the transistor 
io TR17 which is coupled to the node 85 and con- 
stitutes the emitter follower. In addition, the <3"~- 
output signal is obtained from a transistor TR25 
which is coupled to the collectors of the transistors 
TR15, TR22 and TR16 and constitutes an emitter 
75 follower. This (3~-output signal is supplied to the 
ECL gate 84. 

In the ECL gate 84, a current switching path is 
formed by the transistors TR31 and TR32 which 
are coupled in parallel and are respectively sup- 
20 plied with the signals CLK and SLQ\ Another cur- 
rent switching path is formed by the transistors 
TR33 and TR34 which are coupled in parallel and 
are respectively supplied with the signals V B b and 
<T. The output signals SLQ and SLQ are obtained 
25 from the collectors of the transistors TR33 and 
TR34 via the transistor TR35 which constitutes an 
emitter follower. The output signal SLQ' is obtained 
by shifting the level of the output signal SLQ to a 
lower level using the resistors R25 and R26. 
30 FIG.18 is a diagram for explaining the signal 

levels used in this embodiment High and low logic 
levels of the signals CLK and D are respectively 
denoted by VOH and VOL, and high and low logic 
levels of the signals Q, ET, RESET, SET, SLQ and 
35 SLQ are respectively denoted by VOH' and VOL'. 
In addition, high and low logic levels of the signal 
SLQ' are respectively denoted by VOH" and VOL". 
In this case, the following relationships stand. 
VOH' > VOH 
40 VOL = VOL 
VOH" = VOH 
VOL" < VOL 

By maintaining the relationships of the logic 
levels of the signals as described above in con- 
45 junction with FIG.18, the ECL latch circuit shown in 
FIG.17 carries out a master-slave latch operation. 
In other words, the ECL gate 82 of the master latch 
80 enters the value of the input data D when the 
negative clock signal CLK is "0", and the entered 
so value is held in the ECL gate 83. In addition, the 
slave latch 81 enters and holds the CP-output signal 
of the ECL gate 83 when the negative clock signal 
CLK is " 1 and outputs the output signals SLQ 
and SOT. 

55 Next, a more detailed description will be given 

of the operation of the ECL latch circuit shown in 
FIG.17 by referring to FIGS.19(A) through 19(F). 
FIGS.19(A) and 19(B) respectively show the nega- 
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tlve clock signal CLK and the input data D. 
HGS.19(C). 19(D), 19(E) and 19(F) resp ectively 
show the signals Q, CT, SLQ and SLQ . In the 
master latch 80, the transistors T R11 an d TR12 are 
OFF if the negative clock signal COTis n Q n when 
the signals RESET and SET are "0". in this state, 
the transistor TR12 turns ON or OFF depending on 
the value "1 w or "0" of the input data D. In other 
words, when the negative clock signal CLK is w 0" 
and the input data D is "1 " as indicated by ® and 
© in F!GS.19(A) and 19(B), the transistors TR13 
and TR21 turn OFF and the level at the node 85 
becomes VOH'. In this state, the transistor TR14 is 
OFF. As a result, the Q-output signal having the 
level VOH' is applied to the transistor TR16 and 
the transistor TR16 turns ON. Thus, even when the 
negative clock signal CLK becomes "I", the OFF 
state of the transistor TR14 is maintained and the 
CT-output signal has. the level VOL'. 

On the other hand, when the negative clock 
signal CLK is "0* arid the input data D is *'0" as 
indicated by @ in FIGS.19(A) and 19(B), the 
transistors TR11 and TR12 turn OFF and the tran- 
sistor TR13 turns ON. Hence, the level at the node 
85 becomes VOL' and the transistor TR15 turns 
ON because the transistor TR16 is OFF. In this 
state, the transistor TR14 is OFF but the level at 
the node 85 is maintained to VOL'. When the 
negative clock signal CLK changes to "1 the 
transistor TR14 turns ON and the transistor TR15 
turns OFF. These states of the transistors TR14 
and TR15 are maintained and the Q~-output signal 
has the level VOH'. 

A description will now be given of the operation 
of the slave latch 81. When the negative clock 
signal CDTIs "0" and has the level VOL and the 
signal SLQ' has the level VOL", the transistor TR34 
turns ON and the transistors TR31 and TR32 turn 
OFF if the 0~-output signal has the level VOH'. In 
this state, the signal SLQ has the level VOL'. Even 
when the Q~-output signal becomes "0" as in- 
dicated by @ in FIG.19(D), the transistor TR33 
turns ON in place of the transistor TR34 while the 
negative clock signal COTis "0" and the transistors 
TR31 and TR32 remain OFF. When the negative 
clock signal CLK changes to w 1 " as indicated by ® 
in RG.19(A), the transistor TR31 turns ON and the 
transistors TR33 and TR34 turn OFF. As a result, 
the levels of the signals SLQ and SLQ' respectively 
become VOH' and VOH* and the transistors TR31 
and TR32 remain ON. When the negative clock 
signal CLK thereafter becomes -0", the transistor 
TR31 turns OFF but the ON state of the transistor 
TR32 is maintained and the level of the signal SLQ 
is VOH'. When the level of the Q~-output signal 
changes to VOH as indicated by © in FIG. 19(D). 
the transistor TR34 turns ON and the transistors 
TR31 and TR32 are held in the OFF state. The 



level of the signal SLQ is VOL' in this state. 

The master-slave latch can be set by the set 
signal SET or reset by the reset signal RESET. 
In the master latch 80. the transistor TR21 of 

s the ECL gate 82 is unconditionally turned ON when 
the level of the reset signal RESET becomes 
VOH\ and the Q-output signal and the Q~-output 
signal of the ECL gate 83 are respectively held at 
the levels VOL and VOH'. This state is next trans- 

io ferred to the slave latch 81 , and the output signals 
SLQ and SLQ of the slave latch 81 are output with 
the levels VOL' and VOH' respectively. 

Similarly, when the level of the set signal SET 
applied to the. transistor TR22 of the ECL gate 83 

T5 changes to VOH', the Q-output signal is held at the 
level VOH' and the (3T-output signal is held at the 
level VOL'. In addition, this state is transferred to 
the slave latch 81 and the slave latch 81 outputs 
the signals SLQ and SLQ respectively having the 

20 values "1 " and "0". 

Therefore, according to this, embodiment, it is 
possible to constitute an ECL master-slave latch 
circuit by three ECL gates. 

FIG.20 shows a fourth embodiment of the ECL 

25 latch circuit according to the present invention. In 
FIG.20, the ECL latch circuit is made up of ECL 
gates 91 through 94 and functions as a scan- 
in/scan-out type ECL master-slave latch circuit. The 
ECL gates 91 and 92 respectively constitute a data 

30 input part and a master latch part of ;the ECL 
master-slave latch circuit. The ECL gate 93 con- 
stitutes a scan-in/scan-out circuit, and the ECL gate 
94 constitutes a slave latch of the ECL master- 
slave latch circuit The ECL master-slave latch con- 

35 stituted by the ECL gates 91, 92 and 94 is ba- 
sically the same as the third embodiment shown in 
FIG.17. 

The ECL gate 91 comprises transistors T1A 
through T7A, resistors R1A, R2A and R4A, and a 

40 constant current source M. The ECL gate 92 com- 
prises transistors T1 B through T6B, resistors R2B, 
R4B and R5B, and a constant current source 12. 
The ECL gate 93 comprises transistors T1C 
through T6C. resistors R2C, R3C and R4C, and a 

45 constant current source i3. The ECL gate 94 com- 
prises transistors T1D through T70, resistors R2D, 
R4D, R5D and R6D, and a constant current source 
i4. A node N2A couples the ECL gates 91 , 92 and 
93. A node N2C couples the ECL gates 93 and 94. 

so The signal designations used in FIG.20 are 

basically the same as those used heretofore. CLK 
denotes the negative clock signal, 01 and D2 de- 
note input data, CE denotes a clock enable signal, 
SET denotes a set signal. Ql, Q2. Q , G ~, SLQ 1 and 

55 SLQ2 denote output signals, AD1 and AD2 denote 
bits of a latch selection signal, SI denotes a scan-in 
signal, and SOUT denotes a scan-out signal. V B b 
denotes a reference voltage. GND (V cc ) denotes a 
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ground voltage, and Vee and Vrr denote power 
source voltages. 

FIG.21 is a diagram for explaining signal levels 
used in the fourth embodiment. High and low logic 
levels of the signals UOT", D1, D2 and SI are s 
respectively denoted by VOH and VOL High and 
low lo gi c level s of the si gnals Q1, Q2, Q, SLQ2, 
AD1 , AE52~, SOUT and SET are respectively 
denoted by VOH' and VOL'. In addition, high and 
low logic levels of the signa[ SLQ1 are respectively w 
denoted by VOH" and VOL*. The signal levels are 
set so as to satisfy the following relationships. 
VOH > VOH 
VOL = VOL 

VOH" = VOH 75 
VOL'" < VOL 

As a modification of the setting the signal lev- 
els, the high and low levels of the signals D1 and 
D2 may respectively be set to VOH' and VOL'. 

The ECL gates 91, 92 and 94 respectively 20 
correspond to the ECL gates 82, 83 and 84 shown 
in F1G.17 and constitute the ECL master-slave 
latch. But in this embodiment, the ECL gates 91. 
92 and 94 respectively have the transistors T7A, 
T7B and T7D for inputting the clock enable signal 2s 
CE . In addition, the input data 01 and D2 are 
respectively applied to the transistors T2A and T3A 
which are coupled in parallel. In FIG.20. a terminal 
for receiving the reset signai RESET is omitted. 

When the clock enable signal <JE~is "0", the 30 
transistors T7A, T7B and T7C turn OFF and the 
ECL master-slave latch is enabled. The operation 
of the ECL master-slave latch when the input data 
D1 and D2 are input is basically the same as the 
operation when the input data D is input in FIG.17. 35 

Next, a description will be given of the ECL 
gate 93 of the scan-in/scan-out circuit. In the ECL 
gate 93, a first current switching path is formed by 
the transistor T1C which is supplied with the scan- 
in signal SI. A collector of the transistor T1C is 40 
coupled to a collector of the output stage transistor 
T4A (collector dot) of the ECL gate 91 via the node 
N2A. A second current switching path is formed by 
the transistors T2C and T3C which are coupled in 
paral lel an d ar e resp ectively supplied with the sig- 45 
nals AD1 and AD2 . A third current switching path 
is formed by the transistor T4C which is supplied 
with the reference voltage V BB . A collector of the 
transistor T4C is coupled to the ground GND via 
the resistor R3C, but collectors of the transistors so 
T2C and T3C are coupled in common to the node 
N2C. This node N2C is coupled to the ground GND 
via the resistor R2C. This node N2C is also coup- 
led to collectors of the transistors T1D. T2D and 
T7D (collector dot) of the current switching path 55 
within the ECL gate 94. 

The scan-out signal SOUT is obtained from the 
node N2C via the transistor T5C which constitutes 



an emitter follower. The ECL gate 93 is selected 
when the bits SDTand AE52"of the latch selection 
signal are both "0" and functions as the scan- 
in/scan-out circuit of the ECL master-slave latch. 

Next, a description will be given of a scan- 
in/scan-out operation of the fourth embodiment 
shown in FIG.20 by referring to FIGS.22(A) through 
22(l). When making a scan-in operation, the set 
signal SET having the value "1 n is applied to all of 
the ECL master-slave latches within the LSI circuit 
to set the value "1 " in each of the ECL master- 
slave latches. Hence, the output signals Q1, Q2, 
SLQ1 and SLQ2 are set to "1 " in each of the ECL 
master-slave latches. Then, the address of the ECL 
master-slave latch to be selected is designated by 
setting the bits ADT~and AD2"of the latch selection 
signal to "0" . This address selection state can be 
described as ADl~+ AD2 = "0". 

When ADT"+ AD2~becomes "0", the transis- 
tors T2C and T3C turn OFF. Hence, the node N2C 
transfers the collector potential of the transistors 
T1D, T2D and T7D within the ECL gate 93 (slave 
latch) to the base of the transistor T5C which 
outputs the signal as the scan-out signal SOUT . 

Next, when the scan-in signal SI having the 
value "1" is ap plied to the transistor T1C in a state 
where AD1 + ADS~="0", the transistor T1C turns 
ON and the level at the node N2A in the ECL gate 
91 becomes VOL'. As a result, the value in the 
ECL master-slave latch is switched from T to 
"0", and the output signals Q1, Q2, SLQ1 and 
SLQ2 become "0". 

When AD1 + AD2 is thereafter returned to "1" 
from M 0" and the selection of this ECL master- 
slave latch is cancelled, the scan-in/scan-out opera- 
tion ends. 

Then, when one or both of the input data D1 
and D2 is set to "1 D1 + D2 becomes *1 " and the 
output signals Q1 and Q2 become n 1" in the 
master latch at a falling edge of the negative clock 
signal CLK . The output signals Q1 and Q2 are 
transferred to the slave latch at a rising edge of the 
negative clock signal CLK and the output signals 
SLQ1 and SLQ2 become "1". 

When D1+D2 changes from "1" to rt (T, the 
output signals Q1 and Q2 become "0" at the next 
falling edge of the negative clock signal UOTand 
the output signals SLQ1 and SLQ2 become "0" at 
the n ext rising edge of the negative clock signal 
UOT. 

The operation described above is carried out 
while the clock enable signal CE~is "0". 

According to this embodiment, the scan- 
in/scan-out type ECL master-slave latch circuit can 
be constituted by four ECL gates. 

FIG.23 shows a modification of the fourth em- 
bodiment. In FIG.23, those parts which are sub- 
stantially the same as those corresponding parts in 
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FIG. 20 are designated by the same reference nu- 
merals, and a description thereof will be omitted. 
According to this modification, the ECL gate 93 
operates in response to an inverted scan-in signal 
STwhich is an inverted signal of the scan-in signai 
SI used in the fourth embodiment shown in FIQ.20. 
In this modification, the resistor R3C of the ECL 
gate 93 is omitted. In addition, the collector of the 
transistor T1C is coupled to the ground GND in- 
stead of being coupled to the node N2A, and the 
collector of the transistor T4C is coupled to the 
node N2A instead of being coupled to the ground 
GND. The remaining parts of the scan-in/scan-out 
type ECL master-slave latch circuit shown in 
FIG.23 are the same as the fourth embodiment. 

In the fourth embodiment and the modification 
thereof, the resistors R1A and R3C may be omit- 
ted, and for this reason, these resistors R1A and 
R3C are shown in brackets in FIGS.20 and 23. 

Further, the present invention is not limited to 
these embodiments, but various variations and 
modifications may be made without departing from 
the scope of the present invention. 



Claims 

1. An emitter coupled logic latch circuit com- 
prising a first power source (GND) for supplying a 
first power source voltage, a second power source 
(V E e) for supplying a second power source voltage, 
a third power source (Vtt) for supplying a third 
power source voltage, a data input part (51 , 71 , 82, 
91). and a latch part (52, 72, 83, 92), characterized 
in that said data input part (51, 71, 82, 91) com- 
prises first, second and third transistors (TR11- 
TR13) having collectors coupled to said first power 
source and emitters coupled in common at a first 
node, and a first constant current source (i, CI1, i1) 
coupled between the first node and said second 
power source, said first, second and third transis- 
tors having bases respectively supplied with a 
clock signal, an input data and a reference voltage; 
and said latch part (52, 72, 83, 92) comprises a 
fourth transistor (TR14) having a collector coupled 
to the collector of said third transistor at a second 
node and a base supplied with said clock signal, 
fifth and sixth transistors (TR15. TR16) having col- 
lectors coupled in common to said first power 
source and emitters coupled in common to an 
emitter of said fourth transistor at a third node, a 
second constant current source (i, CI2, i2) coupled 
between the third node and said second power 
source, and a seventh transistor (TR17) having a 
base coupled to the second node and a collector 
and an emitter respectively coupled to said first 
and third power sources, said fifth transistor having 
a base supplied with said reference voltage, said 



sixth transistor having a base connected to the 
emitter of said seventh transistor at a fourth node 
from which an output signal of said emitter coupled 
logic latch circuit is obtained, 
s 2. The emitter coupled logic latch circuit as 

claimed in claim 1, characterized in that there is 
further provided a diode (Di) coupled between said 
first power source (GND) and said second node. 

3. The emitter coupled logic latch circuit as 
10 claimed in claim 1 or 2, characterized in that said 

clock signal and said input data have first and 
second levels for respectively indicating high and 
low logic values, and said output signal of said 
emitter coupled logic latch circuit has third and 

is fourth levels for respectively indicating the high and 
low logic values, said third level being higher than 
said first level, said second and fourth levels being 
lower than the reference voltage, said reference 
voltage having an intermediate level between said 

20 first and second levels. 

4. The emitter coupled logic latch circuit as 
claimed in any of claims 1 to 3, characterized in 
that said data input part (51) further comprises an 
eighth transistor (TR21 ) having a collector coupled 

25 to said second node, an emitter coupled to said 
first node and a base for receiving a reset signal, 
and said latch part (52) further comprises a ninth 
transistor (TR22) having a collector coupled to the 
collectors of said fifth and sixth transistors (TR15, 

30 TR16). an emitter coupled to said third node and a 
base for receiving a set signal. 

5. The emitter coupled logic latch circuit as 
claimed in claim 4, characterized in that said data 
input part (51 ) further comprises a capacitor (Cadd) 

35 coupled between said first node and said first pow- 
er source (GND). 

6. The emitter coupled logic latch circuit as 
claimed in claim 4, characterized in that said latch 
part (52) further comprises a tenth transistor (TR25) 

40 having a collector and an emitter respectively 
coupled to said first and third power sources (GND, 
Vtt) and a base coupled to the collectors of said 
fifth and sixth transistors (TR15, TR16), an inverted 
signal of said output signai of said emitter coupled 

45 logic latch circuit being obtained from the emitter 
of said tenth transistor. 

7. The emitter coupled logic latch circuit as 
claimed in any of claims 1 to 6, characterized in 
that said first, second and third power source vol- 

50 tages and said reference voltage respectively are 
approximately 0 V, -3.6 V, -2.0 V and -1 .3 V. 

8. The emitter coupled logic latch circuit as 
claimed in claim 1, characterized in that said latch 
part (72) further comprises an eighth transistor 

55 (TR22) having a collector coupled to the collectors 
of said fifth and sixth transistors (TR1 5, TR1 6) at a 
fifth node, an emitter coupled to said third node 
and a base for receiving a set signal, and said 

13 
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emitter coupled logic latch circuit further comprises 
a scan-in/scan-oui circuit (73) comprising a ninth 
and tenth transistors (TR29, TR32) having collec- 
tors coupled to said first power source, bases re- 
spectively supplied with a scan-in signal and said 5 
reference voltage, and emitters coupled in common 
to a sixth node, one or a plurality of eleventh 
transistors (TR30, TR31) having collectors coupled 
in common to said first power source via the fifth 
node, bases respectively supplied with a bit of a 10 
latch selection signal, and emitters coupled in com- 
mon to said sixth node, a third constant current 
source (CI3) coupled between said sixth node and 
said second power source (V eE ), and a twelfth 
transistor (TR33) having a collector coupled to said 15 
first power source, a base coupled to said fifth 
node, and an emitter coupled to said third power 
source (V-n-), an output scan-out signal of said 
scan-in/scan-out circuit being obtained from the 
emitter of said twelfth transistor. 20 

9. The emitter coupled logic latch circuit as 
claimed in claim 8, characterized in that there are 
further provided a first diode (D1) coupled between ' 
said first power source (GND) and said second 
node, and a second diode (D2) coupled between 25 
said first power source and the collectors of said 

fifth, sixth, eighth and eleventh transistors (TR15; 
TR16; TR22; TR30, TR31). 

10. The emitter coupled logic latch circuit as 
claimed in claim 8 or 9, characterized in that said 30 
clock signal, said input data and said scan-in signal 
have first and second levels for respectively in- 
dicating high and low logic values, and said output 
signal of said emitter coupled logic latch circuit, 

said set signal, said scan-out signal and the bits of 35 
said latch selection signal have third and fourth 
levels for respectively indicating the high and low 
logic values, said third level being higher than said 
first level, said second and fourth levels being 
lower than the reference voltage, said reference 40 
voltage having an intermediate level between said 
first and second levels. 

11. The emitter coupled logic latch circuit as 
claimed in claim 8 or 9, characterized in that said 
clock signal and said scan-in signal have first and 45 
second levels for respectively indicating high and 

low logic values, and said input data, said output 
signal of said emitter coupled logic latch circuit, 
said set signal, said scan-out signal and the bits of 
said latch selection signal have third and fourth so 
levels for respectively indicating the high and low 
logic values, said third level being higher than said 
first level, said second and fourth levels being 
lower than the reference voltage, said reference 
voltage having an intermediate level between said 55 
first and second levels. 

12. The emitter coupled logic latch circuit as 
claimed in claim 1, characterized in that said data 



input part (82, 91) further comprises an eighth 
transistor (TR21 ) having a collector coupled to said 
second node, an emitter coupled to said first node 
and a base for receiving a reset signal, said latch 
part (83, 92) further comprises a ninth transistor 
(TR22) having a collector coupled to the collectors 
of said fifth and sixth transistors (TR15, TR16), an 
emitter coupled to said third node and a base for 
receiving a set signal, a tenth transistor (TR25) 
having a collector and an emitter respectively 
coupled to said first and third power sources (GND, 
Vtt) and a base coupled to the collectors of said 
fifth and sixth transistors, an output signal of said 
emitter coupled logic latch circuit being obtained 
from the emitter of said tenth transistor, said data 
input part and said latch part constituting a master 
latch (80), and said emitter coupled logic latch 
circuit further comprises a slave latch (81, 84, 94) 
comprising eleventh and twelfth transistors (TR31, 
TR32) having collectors coupled in common to said 
first power source, emitters coupled in common to 
a fifth node, and bases respectively supplied with 
said clock signal and a predetermined signal, thir- 
teenth and fourteenth transistors (TR33, TR34) hav- 
ing collectors coupled in common to said first 
power source, emitters coupled in common to said 
fifth node, and bases respectively supplied with 
said reference voltage and said inverted signal, a 
third constant current source (i, i4) coupled be- 
tween said fifth node and said second power 
source (V EE ), fifteenth and sixteenth transistors 
(TR36, TR35) having collectors coupled to said first 
power source, emitters coupled to said third power 
source (Vtt), and bases respectively coupled to the 
collectors of said eleventh and twelfth transistors 
and the collectors of said thirteenth and fourteenth 
transistors, and a voltage divider (R25, R26) coup- 
led between the emitter of said sixteenth transistor 
and said third power source, complementary output 
signals of said slave latch being obtained from the 
emitters of said fifteenth and sixteenth transistors, 
said predetermined signal being obtained from said 
voltage divider. 

13. The emitter coupled logic latch circuit as 
claimed in claim 12, characterized in that there is 
further provided a diode (Di) coupled between said 
first power source (GND) and said second node. 

14. The emitter coupled logic latch circuit as 
claimed in claim 12 or 13, characterized in that 
said clock signal and said input data have first and 
second levels for respectively indicating high and 
low logic values, said output signals of said emitter 
coupled logic latch circuit, said set signal, said 
reset signal, and said complementary output sig- 
nals of said slave latch have third and fourth levels 
for respectively indicating the high and low logic 
values, and said predetermined signal has fifth and 
sixth levels for respectively indicating high and low 
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logic values, said third level being higher than said 
first level, said second and fourth levels being 
lower than the reference voltage, said fifth level 
being the same as said first level, said sixth level 
being lower than said second and fourth levels, 
said reference voltage having an intermediate level 
between said first and second levels. 

15. The emitter coupled logic latch circuit as 
claimed in any of claims 12 to 14, characterized in 
that there is further provided a scan-in/scan-out 
circuit (93) comprising a seventeenth and eigh- 
teenth transistors (T1C, T4C) having collectors 
coupled to said first power source (GND), bases 
respectively supplied with a scan-in signal and said 
reference voltage, and emitters coupled in common 
to a sixth node, one or a plurality of nineteenth 
transistors (T2C, T3C) having collectors coupled in 
common to said first power source via a seventh 
node, bases respectively supplied with a bit of a 
latch selection signal, .and emitters coupled in com- 
mon- to said sixth ^hode, *a^?6B^h constant current 
source (i 3) coupled between said sixth node and 
said second power source (Vee), and a twentieth 
transistor (T5C) having a collector coupled to said 
first power source, a base coupled to said seventh 
node, and an emitter coupled to said third power 
source (Vrr), an output scan-out signal of said 
scan-in/scan-out circuit being obtained from the 
emitter of said twentieth transistor. 

16. The emitter coupled logic latch circuit as 
claimed in claim 15. characterized in that said 
clock signal, said input data and said scan-in signal 
have first and second levels for respectively in- 
dicating high and low logic values, and said output 
signals of said emitter coupled logic latch circuit, 
said set signal, said scan-out signal, the bits of said 
latch selection signal and said complementary out- 
put signals of said slave latch have third and fourth 
levels for respectively indicating the high and low 
logic values, and said predetermined signal has 
fifth and sixth levels for respectively indicating high 
and low logic values, said third level being higher 
than said first level, said second and fourth levels 
being lower than the reference voltage, said fifth 
level being the same as said first level, said sixth 
level being lower than said second and fourth lev- 
els, said reference voltage having an intermediate 
level between said first and second levels. 

17. The emitter coupled logic latch circuit as 
claimed in claim 15, characterized in that said 
clock signal and said scan-in signal have first and 
second levels for respectively indicating high and 
low logic values, and said input data, said output 
signals of said emitter coupled logic latch circuit, 
said set signal, said scan-out signal, the bits of said 
latch selection signal and said complementary out- 
put signals of said slave latch have third and fourth 
levels for respectively indicating the high and low 



logic values, and said predetermined signal has 
fifth and sixth levels for respectively indicating high 
and low logic values, said third level being higher 
than said first level, said second and fourth levels 

5 being lower than the reference voltage, said fifth 
level being the same as said first level, said sixth 
level being lower than said second and fourth lev- 
els, said reference voltage having an intermediate 
level between said first and second levels. 

io 18. The emitter coupled logic latch circuit as 

claimed in any of claims 15 to 17, characterized in 
that the base of said twentieth transistor (T5C) is 
coupled to the collectors of said eleventh and 
twelfth transistors (TR31 . TR32). 

75 19. The emitter coupled logic latch circuit as 

claimed in claim 15, characterized in that there is 
further provided a diode (T6C) coupled between 
said first power source (GND) and said seventh 
node. 

20 



25 



30 



35 



AO 



45 



50 



55 



15 



EP 0 350 261 A2 




EP 0 350 261 A2 




EP 0 350 261 A2 



FIG. 4 PRIOR ART 



SCAN— IN oJ- 
SIGNAL 



SCAN-OUT 
SIGNAL 



17 

ADDRESS 



LSI CCT 




FIG. 5 PRIOR ART 




EP 0 350 261 A2 




EP 0 350 261 A2 



FIG. 7 PRIOR ART 



MASTER 
LATCH 31 



CLK 



S CAN— I N/ 

SCAN-OUT 
CCT 39 



SLAVE 
LATCH 3 2 




oQ2 



oSOUT 



oSLQ2 



EP 0 350 261 A2 




EP 0 350 261 A2 




^ o 



o 



EP 0 350 261 A2 




EP 0 350 261 A2 



FIG. 12 



CLK 




* 



EP 0 350 261 A2 



FIG. 13 



LEVELS OF 



VOH 




VOH 



VOL 



VOL 



LEVELS 
OF 



AOI 



(D) 



FIG. 15 



cue 



Adrs = I o 




EP 0 350 261 A2 




EP 0 350 261 A2 



FIG. 1 6 




EP 0 350 261 A2 



CD 




00 



k* 



6 




w as 
h o 

a j 



00 



EP 0 350 261 A2 



FIG. 18 



VBB 



VOH 
VOL 



CLK 

j I LEVELS 

LEVELS OF"j o \ OF 



ft 



I/O// 



VOL' 



VOH 



// 



V0Z. 



LEVEL 

OF ^ ^ 



SLO, SLO 



FIG. 19 



(A) 

(B) 
<C) 



cue 



0 



0(NODE 8 5) 



(D) Q 

E ) SLO 
F ) SLO' 



J 




© 




TIME 



EP 0 350 261 A2 




EP 0 350 261 A2 



FIG. 21 



VBB 



VOH 
VOL 



VOH' 



VOL' 



VCH 



r 



CLK 

LEVELS OF \DI, D2 

Si 



LEVELS 
OF 



01,02,0,0 



VOL 



LEVEL OF SLO/ 



ADI,AD2 r 



FIG. 22 

r 




\ I 



EP 0 350 261 A2 





Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 




© Publication number: 



III 

0 350 261 A3 



EUROPEAN PATENT APPLICATION 



© Application number: 89306781.9 
(§) Date of filing: 04.07.89 



<£> int. CI* H03K 3/288, H03K 3/289 



® 


Priority: 07.07.88 JP 169543/88 




Applicant: FUJITSU LIMITED 




07.07.88 JP 169544/88 




1015, Kamikodanaka Nakahara-ku 




13.07.88 JP 174297/88 




Kawasaki-shi Kanagawa 211(JP) 




Date of publication of application: 


® 


Inventor: Kubota, Katsuhisa 




10.01.90 Bulletin 90/02 




3-1-3-401, Sugesengoku 








Tama-ku Kawasaki-shMKanagawa 214(JP) 


© 


Designated Contracting States: 








DE FR GB 


0 








Representative: Stebbing, Timothy Charles et 


® 


Date of deferred publication of the search report: 




al 




13.03.91 Bulletin 91/11 




Haseltine Lake & Co. Hazlitt House 28 








Southampton Buildings Chancery Lane 








London WC2A 1AT(GB) 



© Emitter coupled logic latch circuit. 

© An ECL latch circuit comprises a data input part 
(51, 71, 82, 91) and a latch part (52, 72, 83, 92). The 
data input part includes input transistors (TR11, 
TR12) coupled in parallel and having bases for re- 
spectively receiving an input data and a clock signal, 
and an output transistor (TR13) applied with a refer- 
ence voltage. The data input part samples the input 
data by the clock signal and outputs a level shifted 
data signal from a collector of the output transistor. 



The latch part includes a transistor (TR14) which has 
a base for receiving the same clock signal, an emit- 
ter coupled transistor pair (TR15, TR16) having 
bases respectively applied with the reference signal 
and an output signal of the ECL latch circuit, and a 
transistor (TR17) having a base coupled to the col- 
lector of the output transistor and an emitter coupled 
to the base of the latter (TR1 6) of the transistor pair. 
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